i Searching PAJ 



1/2 v 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2003-1 30699 

(43)Date of publication of application : 08.05.2003 



(51)Int.CI. 



G01F 1/66 



(21 Application number : 2001-329654 



(22)Date of filing : 



26.10.2001 



(71 Applicant : TOKYO ELECTRIC POWER CO 

INC:THE 

TAKEDA YASUSHI 

(72)Inventor : MORI HARUTSUGU 

TEZUKA KENICHI 
TAKEDA YASUSHI 



J! 



1& 



'7 



£1 



22 



i 



9. 
£ 

r 

r 



-r 13 



«... 



•j 



• j 

ii 



M 







i 






■ ■ 




r 







I 



J-3Q 



r 



(54) DOPPLER-TYPE ULTRASONIC FLOWMETER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high versatile 
Doppler—type ultrasonic flowmeter which can easily and 
accurately measure the flow rate of fluid to be measured 
flowing inside various kinds of fluid piping without being 
in contact. 

SOLUTION: The Doppler—type ultrasonic flowmeter is 
composed of an ultrasonic transmitting means 15 which 
injects ultrasonic wave pulses into a fluid pipe 1 1 from 
an ultrasonic transducer 20, a means for measuring 
distribution of fluid velocity 1 6 which receives ultrasonic 
echoes reflected from a measuring region in the fluid 
pipe 1 1 and measures the distribution of fluid velocity of 
the fluid to be measured 12, a means for calculating flow 
rate of fluid 1 7 which calculates the flow rate from the 
distribution of fluid velocity of the fluid to be measured 
1 2, and a setting means for selecting frequency 1 9 which 
automatically selects the basic frequency of the 
ultrasonic wave causing a resonating/ transmitting 
phenomenon from the ultrasonic transducer 20. The 

setting means for selecting frequency 19 controls and drives the ultrasonic transmitting means 
1 5 so that the ultrasonic wave with an optimal frequency selected is transmitted from the 
ultrasonic transducer 20. 
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*««E*ft m 3 HJS^fil £ ^-T 4> <£> "C * 5 o 

[0 0 8 6] rojHKflglB^snfcKy^SjHWSE so 
**ff l 0 B fcfc, HI 6 [c^-TJ; 5 tfftftEW 1 1 rtS: 
mtiZWLWfemfci 2*>«W*A*fflK (iiA^S) 

[0 0 8 7] r O K y y^^StSIttf 1 0 B T11 % 

i n a T*#J y> JM"* ^kfck*), tffcftlEW l 1 (Dtrhjjfa 40 

[0 0 8 8] roKy^^SSSIttH OBT'fl 
KjHSSIEft: l 2 afltfbtfjjfEftEff 1 l i-¥fr"C^V^ 
£\ SSffcEtfl lrtJcKlilSfE^ilEn^aE^iBVl l rt-C• 
iftft: 1 2 fcSEttE* 1 1 ^tt^ ft* so 
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h7^^-- F2 0, 2 0 aSrfi, ficfi^E^ 1 lie 
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2 0a 36^b»«Sttfc«**^^^^aEffE* 11^ 
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Sl/^2 7, 2 7 aTWftlSff$*l5o #5Jt 
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jS^<^ b/u»m#^4 8iCj;^»mu. »1^12 
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J^SEt^ hA-Jfffi#l*4 8 m «t 9 SKX^M-mHK 
3 0 9 . 1 1 rt&ffift 

1 2 <£*«iJ5£«# 1 2 <OSKa»*35SSJ»*lRl 
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-t^»»« 4 6 -eatK h 7 y ^ - t 2 0 , 2 0 
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18 



[B3] m=gm<n&mmmmi&¥r&&^-t\ 

[B4] ^ft:iS«rt^«En5«»JS«#:©^*«^* 
[H5] *3S8Hfc«3 Kiy^^Sifiaitt-tf)^* 
[16] *JSW^«S Ky^«JB*S[aE*W-«)JB3 * 

[B8] ttMHlc«S Ky^7*tt*«««KolB3 38 
10, 10A, 10B K 

i i ^fL^ia^ 

1 2 *«sasff 

13 «*ftiiflt»*fHI|3.= rx b (UVP^yh) 
1 5 tftftt&ft^R 

20 16 «E#»£5M&»]J£^R 

17 ^tr*-* 

1 8 *7J^fi 

1 9 aas»a«RS^a 

2 0 SMh7^^-t 

2 i ^mmr^ («*»^») 

2 3 M-yS'U-*) 

2 4 ^ ^ y ^ 

2 7 RltRU'S'-^ (jB»«g«^a) 

2 8 

30 2 9 A/D^&3£ 

3 0 SG&MmHHK 

3 l BMttttRTKSR 
3 2 S*JHIttft«ttR£^R 
3 3 Slttt3*«tta#« 

3 5 tgrnrnw 

4 o AlfftMMHMk 
4 l AttftAXiftHMt 

4 3 AWA«««RS?a 
4 4 K**i63SL*ttffl#R 
40 4 6 ja*Sb^^^^3.-^»*« 



(11) 



¥fffl 2003-130699 



[Bll] 



IM2] 



18 




17 












ta; j-9 




< — 


(HPU, CPU) 








20 

\ 7 r-7 r r i ) } ? j / i ) i Vnf 


11 

iTl) ) ) ) I ) ) ) I > ) t I ) i I / t / r 1 1 ) J / ) ) > ) A 




12 



[13] 



[B4] 



ft* 
ft 



0.01 



-i 



o 1MHz 
■ 0. 5MHz 
* 0. 251Hz 



1000 




200 400 600 800 

ffl^ft©g*J3iim (f o :kHz) 



1000 




600 



200 
0 



50 



[B6] 



100 
Cm) 



150 



V* 

\\.\ 

zzzzzzzzzz zzzzzzzzzSj 



.20 




10B 



35 



11 

4 



^ZZZZZZZZZZZZZZZZZZZZZZZZZZZ 




V-ML 



(12) 



2003-130699 



[0 5] 



[0 7] 



IDA 

\ 




17 


18 


V 


S 


T/f 2-9 






(HPU, CPU) 







ttWIalfft 


/ 


I i 






/ 




28 


* « « 



-^15 
I 

4-30 



•29 



44 

J. 



j 

41 

^ 



40 



11 

2& 



12 




10B 



20a 

i 

SO- a 



mzzzzzzgzzzzzzzzzzzz 




ZZZZZZZZZZZZZgZZZZZpZZZ2ZZ2^ZZZZZZZZZZZZZZZ22Z 




tfmntt/t ttftt/tftiNNtttNMt mm 



20 



20a 



[H8] 
10B 



27 



27a 



/ 



47 









47a 





I 



46 



30 



48 



[*■«£»] 

¥tfcl 3¥l OM 2 9 0 (2 0 0 1. 

2 9) 

[#jW*fjEl] 

[WjE#ft«««] as 

[ffijEAtt] ^JE 

[*jErt*] 

[07] 



1 0 



a_ — 

A'\ 
* - \ 

W 


10B 

/ 

20 


20a 

90- a 


\ ML-' 

1 


-X JX a \ 

'tfiUNNiNitttttintnttuA 







12 



(13) 



!&m 2003-130699 



02) ^m^- 



5200 y^y^ * 

^ 75-r — 

F^— 2F035 DA05 DAI 3 DA23 



